Key indicators: single-crystal X-ray study; T = 200 K; mean (C-C) = 0.009 Å; disorder in solvent or counterion; R factor = 0.047; wR factor = 0.106; data-toparameter ratio = 16.7.
The title compound, [Pd 4 (CH 2 ) 2 Cl 4 (C 28 H 40 P 2 ) 2 ]Á5C 4 H 8 O, possesses a tetranuclear palladium core with four bridging chlorido ligands and two bridging methylene units, as well as two bridging anthracene-based bis-phosphine ligands. This tetranuclear complex can be considered as being composed of two -chlorido-bridged LPd 2 units. The structural motif of these LPd 2 units shows two doubly bridged palladium centers between the P atoms of the bis-phosphine ligand. One of these bridges is a -Cl atom, the other a -methylene group. The coordination environment around each palladium center is essentially square planar. We ascribe the oxidation state +II to the palladium centers and do not assume Pd-Pd bonds [shortest distances 2.8110 (5) and 2.8109 (6) Å ]. Co-crystallized with the palladium complex we found five noncoordinating tetrahydrofuran solvent molecules, one of which is disordered over two positions in a 0.429 (9):0.571 (8) ratio.
Related literature
For the synthesis of the Pd(0) precursor, see: Schnetz et al. (2008) . The structural motif of a doubly brigded dinuclear Pd(II) complex with anthraceno-based bis-phosphines was reported by Warth (1999) and Grossman et al. (2006) . Related palladium structures with a bridging 2 -methylene group were reported by Brownie et al. (2003) and Klopfenstein et al. (1996) . For a recent example of a tetranuclear Pd platform with bridging 2 -methylene units, see : Sachse et al. (2010) .
Experimental
Crystal data 
À3
Data collection: SMART (Siemens, 1996 ); cell refinement: SAINT (Siemens, 1996) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008b ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL.
methylene group between palladium centers are very rare (Brownie et al., 2003; Klopfenstein et al., 1996; Sachse et al., 2010) . The palladium-carbon distances in the title compound (Pd-C 2.004 (5) Å to 2.017 (5) Å) are in good agreement with the values previously found, the Pd-C-Pd angles however (Pd-C-Pd 88.4 (2)° and 88.7 (2)°) are controlled by the otherwise determined Pd-Pd distance. In the hitherto known cases the angles spread over a wide range from 84.8 (2)°( Brownie et al., 2003) to 109.4 (5)° (Sachse et al., 2010) .
Experimental
In a reaction of [1,8-Bis(di-iso-propylphosphino)-9,10-dihydro-9,10-ethanoanthracene-κ 2 P,P']palladium(0) with an excess of n-Propylchloride in d 8 -THF at room temperature colourless crystals of the title compound could be obtained in small quantities under an inert argon atmosphere.
Refinement
Five THF solvent molecules were located in the asymmetric unit, one of them had to be modelled disordered over two different orientations (occupancies 0.429 (8) : 571 (8)). All the solvent positions were refined using restraints keeping chemically equivalent bonds and angles similar, within one molecule as well as among the molecules. Rigid bond restraints and similarity restraints for spatially adjacent atoms were applied to the U ij values of the solvent atoms. While the oxygen atoms of the four ordered THF molecules could be clearly identified, the assignments for the disordered THF molecule are not without ambiguity.
Hydrogen atoms of the phosphine ligands and the THF molecules were placed in calculated positions (C-H 0.95-1.00 Å) and were included in the refinement in the riding model approximation with U iso (H) set to 1.2-1.5 U eq (C). A staggered group model was used for the methyl groups. The hydrogen atoms of the bridging methylene groups could be clearly identified in the difference electron density map and were treated in the refinement using restraints for similar C-H distances and a common displacement parameter.
supplementary materials sup-2 Figures   Fig. 1 . Thermal ellipsoid representation of the title compound. Displacement ellipsoids were plotted at 50% probability level. 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. (10) 0.0057 (7) −0.0123 (7) −0.0394 (8) Cl3 0.0186 (7) 0.0640 (10) 
